PATENT ABSTRACTS OF JAPAN 



(1 ^Publication number : 10-041349 
(43)Date of publication of application : 13.02.1998 



(51)lnt.CI. 



H01L 21/60 



(21) Application number : 08-195017 

(22) Date of filing : 24.07.1996 



(71) Applicant : HITACHI CHEM CO LTD 

(72) lnventor : TAKEMURA KENZO 



WATANABE ITSUO 
NAGAI AKIRA 



WATANABE OSAMU 
KOJIMA KAZUYOSHI 



(54) CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit board 
which adhesively fixes a semiconductor chip to a board with 
an anisotropic conductive adhesive film and connects 
electrodes of both with high electric connection reliability. 



surface is tightly adhered to the board surface through ^^^^^^^^^^^^^^ 
adhesives to electrically connect the conductor circuits to 
the electrodes 3. The electrode 3 of the chip 1 uses bump 
electrode formed by forming a ball of the top end of a metal 
wire 4 by a thermal energy, welding the ball to an electrode 
pad 2 of the chip 1 by a capillary 5 and cutting the wire 4. 

The bump electrode 3 uses a ball bump formed only by cutting the wire 4 without flattening it. 
Hence the top end of the electrode 3 is used for connection in a softened state enough to deform 
the top end according to the variation of the electrode heights on the connecting board, thus 
absorbing this height variation and hence improving the connection reliability. 
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SOLUTION: A semiconductor chip mounting board has 
conductor circuits on the surface. The semiconductor chip 
has bump electrodes 3 corresponding to specified regions of 
the conductor circuits. The entire bump electrode formed 
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J CLAIMS 



I [Claim(s)] 

[Claim 1] The first circuit member which has the first connection terminal, and the second circuit member 
P which has the second connection terminal Arrange the first connection terminal and the second connection 
terminal face to face, and adhesives are made to intervene between said first connection terminal which 
carried out opposite arrangement, and the second connection terminal. It is the circuit plate to which heating 
pressurization was carried out and said first connection terminal and second connection terminal which 
carried out opposite arrangement were connected electrically. Said one [ at least ] connection terminal of the 
first connection terminal and the second connection terminal which carried out opposite arrangement The 
circuit plate characterized by being the projection electrode constituted by cutting the account metal wire of 
|. back to front which formed the ball for the tip of a metal wire with heat energy, and stuck this ball by 
pressure on the electrode pad section which a connection terminal consists of. 

[Claim 2] The circuit plate according to claim 1 whose projection electrode is a projection electrode of the 
phase which cut the metal wire. 

[Claim 3] The circuit plate according to claim 1 or 2 whose adhesives are anisotropic conductive adhesives. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuit plate obtained by connecting both electrodes 
electrically while carrying out adhesion immobilization of the semiconductor chip with a substrate and an 
anisotropic conductive adhesive film for example, with a face down method. 
[0002] 

[Description of the Prior Art] what an anisotropic conductive adhesive film becomes from the adhesives 
which carried out specified quantity content of the electric conduction particles, such as metal particles, - it 
is - this anisotropic conductive adhesive film — between electronic parts, an electrode, or circuits — 
preparing — pressurization or a heating pressurization means - ****** - while both electrodes are 
electrically connected by things, contiguity inter-electrode insulation is given and adhesion immobilization 
of electronic parts and the circuit is carried out by them. The fundamental idea for improving the connection 
dependability of an anisotropic conductive adhesive film is obtaining the electric connection in a connection 
part by securing and combining insulation contiguity inter-electrode with making particle size of an electric 
conduction particle smaller than a contiguity inter-electrode tooth-space part, and making the content of an 
electric conduction particle into extent which this electric conduction particle does not contact, and making 
it certainly exist on an electrode. 

[0003] . , 

[Problem(s) to be Solved by the Invention] This invention offers the circuit plate connected with the 
outstanding connection dependability in the circuit plate which connected the circuit members which have a 
connection terminal like the circuit plate obtained by connecting both electrodes electrically while carrying 
out adhesion immobilization of the semiconductor chip with a substrate, an anisotropic conductive adhesive 
film, etc. 
[0004] 

[Means for Solving the Problem] The circuit plate of this invention the first circuit member which has the 
first connection terminal, and the second circuit member which has the second connection terminal Arrange 
the first connection terminal and the second connection terminal face to face, and adhesives are made to 
intervene between said first connection terminal which carried out opposite arrangement, and the second 
connection terminal. It is the circuit plate to which heating pressurization was carried out and said first 
connection terminal and second connection terminal which carried out opposite arrangement were connected 
electrically. Said one [ at least ] connection terminal of the first connection terminal and the second 
connection terminal which carried out opposite arrangement A ball is formed for the tip of a metal wire with 
heat energy, and it is characterized by being the projection electrode constituted by cutting the account metal 
wire of back to front which stuck this ball by pressure on the electrode pad section which a connection 
terminal consists of. As for said projection electrode, it is desirable that it is the projection electrode of the 
phase which cut the metal wire. Moreover, as for said adhesives, it is desirable that they are the anisotropic 
conductive adhesives which carried out specified quantity content of the electric conduction particles, such 
as metal particles. 

[0005] In this invention, substrates, such as chips, such as a semiconductor chip, a resistor chip, and a 
capacitor chip, and a printed circuit board, etc. are used as a circuit member. Carry out opposite arrangement 
of some connection terminals [ at least ] in which the connection terminal is usually prepared in these circuit 
members a large number (an unit is sufficient depending on the case), and at least 1 set of said circuit 
member was prepared by those circuit members, and adhesives are made to intervene between the 
connection terminals which carried out opposite arrangement, and heating pressurization is carried out, and 
it connects electrically in the connection terminals which carried out opposite arrangement, and carries out 



as a circuit plate, the connection terminals which carried out opposite arrangement by carrying out heating 
pressurization of at least 1 set of a circuit member - direct contact - or it connects electrically through the 
electric conduction particle of anisotropic conductive adhesives. 
[0006] 

[Embodiment of the Invention] the conductor formed in the mounting substrate front face as a desirable 
example of the circuit plate of this invention - to the predetermined field on a circuit It arranges so that the 
protrusion electrode of a semiconductor chip may correspond, and it is made to fix so that said whole 
protrusion electrode forming face side front face of said semiconductor chip may stick to said mounting 
substrate front face through adhesives. It is the semiconductor chip mounting substrate to which a circuit 
and the protrusion electrode of said semiconductor chip are connected electrically, said conductor -- After 
each protrusion electrode prepared in said semiconductor chip forms a ball for the tip of a metal wire with 
heat energy and sticks said ball by pressure on the electrode pad of a semiconductor chip by the capillary, 
there is a semiconductor chip mounting substrate from which it comes to cut a metal wire and which is a 
projection electrode. 

[0007] One example of this invention is explained based on drawing. Drawing 1 is the sectional view 
showing the making process of the letter electrode of a projection in which one example of this invention is 
shown, and drawing 2 is the sectional view showing the cross-section structure of the connection part when 
connecting a semiconductor chip to the printed circuit board of one example of this invention. First, after 
fixing a golden ball, adding [ as shown in drawing 1 , carry out melting of the tip of the golden wire 4 on a 
torch etc., form a golden ball, and ] energy on the aluminum electrode pad 2 of a semiconductor chip 1 by 
the capillary 5, the golden wire 4 is pulled and cut and the letter electrode 3 of a ball bump projection which 
consists of a ball and a residual wire on the aluminum electrode pad 2 of a semiconductor chip 1 is obtained. 
As the letter electrode 3 of a ball bump projection of the phase which pulled and cut the golden wire 4 is 
shown in drawing 1 , dispersion tends to produce the die length of the wire which remains in the ball upper 
part, and a configuration, and the height of the letter electrode 3 of a ball bump projection has become an 
ununiformity. 

[0008] Then, as shown in Fig. 2, the printed circuit board 1 1 used as the letter electrode 3 of a projection of 
the semiconductor chip 1 in which the letter electrode 3 of a projection was formed, and the second substrate 
is connected with the different direction electric conduction film 21. First, after imprinting the different 
direction electric conduction film 21 to a printed circuit board 11, alignment with the letter electrode 3 of a 
projection of a semiconductor chip 1 and the electrode 12 for connection of a printed circuit board 11 is 
performed, heating sticking by pressure of the semiconductor chip 1 is carried out for 20 seconds with the 
temperature and the pressure of 180 degrees C, and lOkgf / chip, and the different direction electric 
conduction film 21 is stiffened. 22 is an electric conduction particle. This connection condition is held by 
hardening of the adhesives of a different direction electric conduction film between a semiconductor chip 
and a printed circuit board at the same time the letter electrode 3 of a projection of a semiconductor chip 1 
and the electrode 12 for connection of a printed circuit board 1 1 are electrically connected through the 
different direction electric conduction film 21 by this. 

[0009] Here, although the semiconductor chip was used as the 1st substrate, in addition to this, substrates, 
such as a printed circuit board besides chips, such as a resistor chip and a capacitor chip, are used. The same 
is said of the 2nd substrate. Moreover, although the letter electrode of a projection was formed in the 
semiconductor chip used as the 1st substrate here, it can also form and connect with the 2nd substrate. 
Furthermore, the letter electrode of a projection can be formed in both the 1st substrate and the 2nd 
substrate, and it can also connect with them. Although the different direction electric conduction adhesives 
which carried out distributed restoration of the electric conduction particle were used into adhesives as a 
connection ingredient here, only the adhesives which do not contain an electric conduction particle can also 
be used. 
[0010] 

[Effect of the Invention] By this invention, the circuit plate which is excellent in the connection 
dependability of connection terminals can be obtained. Moreover, although it was common to have used 
flattening, processing after the ball-like bump (letter electrode of a ball bump projection) conventionally 
obtained by the wire bond method cut a metal wire According to this invention, the tip of the letter electrode 
of a projection is used for connection in the condition with elasticity and flexibility by using for the letter 
electrode of a projection the ball bump (letter electrode of a ball bump projection) who does not process 
gradual flattening which cut the metal wire. Since the letter electrode of a projection of this condition is 
connected to the electrode of them and the connection substrate which counters, carrying out heating 
pressurization, dispersion in the electrode height of a connection substrate is followed, the tip of a projection 



electrode deforms, it becomes possible to absorb dispersion in this height, and improvement in connection 
dependability can be aimed at. Moreover, while sufficient deformation can be expected also m the 
pressurization in the small force and the proposal of a connection pressure is attained from the ability ot the 
tip of the letter electrode of a projection to be made small, the damage to a chip, a substrate, etc. can be 



reduced 
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DESCRIPTION OF DRAWINGS — 

[Brief Description of the Drawings] . 

[Drawing 11 The sectional view showing the making process of the letter electrode of a projection in which 

one example of this invention is shown. 

[Drawing 21 The sectional view showing the cross-section structure of the connection part when connecting 
a semiconductor chip to the printed circuit board of one example of this invention. 
[Description of Notations] 

1. Semiconductor Chip 

2. Aluminum Electrode Pad 

3. Letter Electrode of Ball Bump Projection 

4. Golden Wire 

5. Capillary 

1 1 . Printed Circuit Board 1 1 

12. Electrode for Connection 

21. Different Direction Electric Conduction Film 

22. Electric Conduction Particle 
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DRAWINGS 



[Drawing 11 
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